With the assista'nce of John Marak
The coniteints of bacterial cells cain be reversibly pulled away. (plasmolyzed) from the wall by strong salt solutions. Bacterial "protoplasts''-living cells divested of their wallshrink or swell with changing concentrations of solutes in their environment and burst when this concentration falls below a critical level. These observations have long suggested that the cytoplasm of bacteria is covered by a selecttvely permeable plasma membrane.
In recent years electroni microscopy has revealed the existence of a narrow profile at the surface of the cytoplasm of bacteria. In some bacteria, these profiles have the dimensions of sections of the "unit membrane'' found in the interior and at the surface of plant andl ainimal cells. In the place of a unit membrane, single tracks of denisely stained granules are found in many bacteria. New electron micrographs confirm the observation of Young and Fitz-James (1959) that the first spore membrane is derived fromn an infolding of the plasma membrane of t;hpe mother baeterium.
Illustrations are provided of the plasmna Lipomyces lipofer.
''The emphasis is illustrative rather than comprehensive." From a publisher's advertisement, Decemher, 1961. IN THE PREPARATION of media for the cultivation of bacteria the matter of isotonicity is usually given little thought because, provided the needs of growth and multiplication have been met, bacteria can live in a wide range of concentrations of organic and inorganic solutes. Staphylococei, for example, grow well in nutrient media containing 0.1 M NaCl but also in media containing 20 times that amount of salt.i, 2 SYMPOSIUM ON THE PLASMA MEMBRANE ture medium. Protoplasts will indeed burst and pour out their contents when the medium is greatly diluted. From preparations of dissolved protoplasts a membranous fraction has been retrieved which consists of lipid, protein, and carbohydrate9' 10 and is regarded as consisting of the plasma membranes of the disrupted cells.
It is generally held that the tough cell wall of the intact bacterium protects the protoplast within from being destroyed by its own osmotic pressure (some 20 atm. in staphylococci) when the bacterium finds itself, as it often must, in a hypotonic medium. The reverse may also be true. The tenacity with which some protoplasts resist plasmolysis in the presence of high concentrations of salt may be due to stubborn linkages between plasma membrane and outer wall which prevent the membrane from shrinking in the presence of forces which it could not resist on its own at the surface of the naked protoplast. It needs to be remembered that the cell wall not only protects bacteria from bursting in water. Its presence allows them to survive in it for many hours or even days. Weibull's observation7 that protoplasts of B. megaterium, a strictly aerobic organism, are sensitive to aeration also emphasizes that the wall probably contributes more to the stability of the protoplast than mere mechanical restraint.
Current knowledge of the permeability of bacteria is largely derived from the work of Mitchell and Weibull. For detailed information on protoplasts, the reader is referred to recent review articles by these authors"' 12 and by McQuillen. 13 On the basis of permeability studies made before protoplasts had become available, Mitchell suggested 100 A as the probable thickness of the plasma membrane of staphylococci.14 A value of that order has also been derived from the light microscopy of Bacillus cells stained with Victoria blue 4R or B. These dyes have the ability to attach themselves selectively to the surface of the protoplast, Circulation, Volu,me XXVI, November 1962 staining (for a while) neither cell wall nor cytoplasm. The appearance of bacilli stained with Victoria blue can be imitated by depositing a thin film of gold on microscopic fibers of glass wool. Extrapolation from the heaviness of the metal film and the diameter of the fibers made Robinow and Murray15 suggest a thickness of 60 A for the layer that accepts Victoria blue. Since then, electron microscopy of sections has revealed many instances of the existence of a membrane at the surface of the bacterial cytoplasm of the appearance and the dimensions (around 80 A) which Robertson,'6 Mercer,17 and many others have encountered in the interior and at the surfaces of the cells of higher organisms.
The following pages will be mainly concerned with the plasma membrane of Bacillus cells. The plasma membrane of two fungi will also be illustrated. Methods Figure 15 shows port of a gerrninating spore of B. subtilis. The plasma membrooti is representedl by a single line. This is also true of the plasma membrane of the streptococci in figure 16 Advanudedf stai-ge in the developmet of a spore of B. ecreus. Iii two places on the right the spore nembrane is still connected wvith the plasma membrone (pm) of the mother bac tPlriBl!fiu. X V,50000. Figures 24, 1a94 X 100,000, figure 2X5X 60,000. Figure 26 show;s the edge of a.t hypha of Ba4sdiobolus ranarruin. X 60,000. 
